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(54) VINYL CHLORIDE 

(71) Wc, KANEGAFUCHI KAGAKU 
KOGYO KABUSHIKI KAISHA, a Corpora- 
tion organized and existing under the laws of 
Japan of 3, 3-chonrie, Nakanoshima, Kira-ku, 
5 Osaka, Japan, do hereby declare the inven- 
tion, for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described in 
and by the following statement: — 

10 This invention relates to a vinyl chloride 
resin composition having favorable work- 
ability and ph\^ical propcnics. 

Polv-vinyl chloride has been widely used in 
industry due to its excellent physical and 

15 chemical propenics. Polv^-inyl chloride docs, 
however, have a defect in workability since its 
working temperature approaches its tempera- 
ture of thermal decomposition and a long 
time is required to obtain a fused mass of the 

20 material. Furthermore, polwinyl chloride has 
some defects in workability during secondary 
treatment of surfaces after extrusion, mould- 
ing or kneading of fused starting materials at 
working temperatures. 

25 Many techniques have been tried for over- 
coming these problems. The>' consist essen- 
tially in addition of plasticizers, copoI\Tneri- 
zation of vinyl chloride with other monomer 
or addition of other resins to po!\'vinyl 

30 chloride, but these techniques have problems. 
So far, it has not been possible to obtain a 
sufficient improvement in workability and at 
the same dme maintain the excellent physical 
and chemical propenies of pol>'VLnyl chloride. 

35 For example, addition of plasticizcrs and 
copx>Iymerization of vinyl chloride with othe;r 
monomer results in a change in the physical 
properties. When other resin substances are 
added to polyvinyl chloride, the melt viscosity 

40 of polyvinyl chloride and also the working 
temperature is lowered. Although the fluidity of 
polyvinyl chloride improves by this addition, 
the gelarinization of polyvinyl chloride is in- 
sufficient, so that transparent articles are in- 

[Price 25p] 



RESIN COMPOSITIONS 

ferior in physical properties to polyvinyl 45 
chloride which has been sufficiently gelatinized. 
Although a resinous substance which elevates 
the melt viscosity of polyvinyl chloride is 
known, the addiricm of such a resinous sub- 
stance produces some non-gelatinizcd sub- 50 
stances known as "fish eye" which spoils the 
appearance of articles formed therefrom. 

The object of this inventicm is to provide 
compositions having excellent workability by 
overcoming the said surface defects or secon- 55 
dar\- workability of the article by accelerating 
the gelatim'zation of vinyl chloride resins, while 
maintaining the desirable prop>erties of vinyl 
chloride resins, < 

According to the present invention, there is 60 
provided vinyl chloride resin composition com- 
prising : 

A. 100 parts by weight of a vinyl chloride 
resin which comprises polyvinyl chloride, a 
copoly-mer having at least 80% vinyl chloride 55 
with a monomer copolymerizable therewith, or 

a post-chlorinated polyvinyl chloride, or a 
combination thereof; 

B. 0.1 to 100 parts by weight of a two 
stage fX)l\TOeri2ati(Mi product obtained by 70 
polyTuerizing (I) 50 to 99 pans by weight of 
methyl mcthacrylate or a first monomeric 
mixture comprising a major proportion of 
methyl methacrylate, and a minor proportion 

of acryh'c add ester and/or methacryUc acid 75 
ester, excluding methyl mcthacrylate, and then 
polymerizing in the presence of the resulting 
polyoner latex (II) 50 to 1 parts by weight 
of a second monomeric mixture comprising a 
major pr(^>orrion of acryUc add ester and/or 80 
methacrylic add ester, excluding mediyl 
methacrylate, and a minor proportion of 
methyl methacrylate, wherdn said first and 
second monomeric mixtures COTiprisc other 
monomers of up to 20 wdght percent of each 85 
such total monwner nuxtiu"e. 

Tlie COTiponent B, can be prepared by the 
following two methods. 
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()) At first methyl methacrylate only, or 
a monomeric mixture containing a major 
amount of methyl methacrylate is subjected to 
the emulsion polymerization, and then in the 

5 presence of the resulting polymer latex a mix- 
ture containing a major proF>ordon of an 
acrylic add ester and/or a mcthacrylic acid 
ester exclusive of methyl methacrylate and a 
minor proportion of methyl methacr>uate is 

10 polymerized (two-staged pol>Tnerization pro- 
dua). 

(2) A homopolymer of methyl meth- 
acrylate, or a copol>Tner containing a major 
amoujit of methyl methacr>^late which is 

15 obtained by emulsion polymerization and a 
minor proportion of acrylic or mcthaciylic 
acid ester, excluding methyl methacryiate, is 
mixed in the latex state with a copolymer 
containing a major amcant of an acrylic acid 

20 ester and/or a methacr>'lic add ester exclusive 
of methyl methacryiate arid a minor proportion 
of methyl methacrylate, which is obtained by 
the emulsion pol>Tnerization, and the mixiurc 
is coagulated (mixture of polymers blended 

25 in the latex state). Each of the products pre- 
pared by comparative prior methods other 
I hail the above methods, for instance, a) an 
ordiiiar\^ pol>'merization method in which all 
the monomers constituting component (B) arc 

30 copoIvTUcrized at random (random copoly- 
mers), b) a method where the monomers con- 
stituting constituent (II) are subjected to the 
emulsion pol>-merization and then the mono- 
mers constituting constimcnt (I) are poly- 

35 merized in the presence of the resulting 
pohmcr latex (contrary two-staged polymeri- 
zation products), and c) a method where the 
monomers constituting constituent (I) and the 
monomers of constituent (II) are copoly- 

40 merized separately, the resulting copol>Tner 
laiices are coagtilated, and then they are 
blended in the powdery state (powdery mix- 
tures), is defective in woricability and trans^ 
parency. 

45 Although it has not been made clear how 
the fine structure of polymer (B) influences the 
resulting vinyl chloride resin composition, it 
seems that when fine particles of constituent 
(II) comprising as the main ingredient an 

50 acrylic acid ester and the like and having a 
low softening temperature arc attached around 
fine particles of pol>Tnethyl methacr>-late, or 
constituent (I) containing methyl mcthaciylate 
in the major amount and having a high 

55 softening temperature, and these copol>Tmer 
pardclcs in such state are mixed with a vinyl 
chloride resin, gelation is accelerated and an 
effect of complete gelation is attained. Such 
phenomena are apparent from experimental 

60 results shown in the following Tables 1 and 2. 
Examples of acrylic acid esters and mcth- 
acr>'lic add esters exclusive of methyl meth- 
acrylate, which are starting materials for con- 
stituents (I) and (II) of the rwo-staged poly- 

65 merization produa or poI>Tneric mixmre 



formed in the latex state (B), arc methyl 
acrylate, ethyl acrylatc, n-butyl acrylatc, iso- 
butyl acrylate, 2-ethyl-hcxyl acrylatc, chloro- 
ethyl acrylate, ethyl mcihacrylatc, n-butyl 
methacrylate, isobutyl metfiacrylate, 2- 70 
ethyl - hexyl methacrylate and chloro- 
ethyl methacrylate. Tliese compounds 
may be used singly or in the form of admix- 
tures of two or more of them. Use of methyl 
acrylate, ethyl acrylate, n-butyl acrylate, ethyl 75 
methacrylate and n-butyl methacrylate is 
especially preferred. 

Parts of methyl methacrylate and acrylic 
add estei-s and/or methacrylic add esters 
exclusive of methyl methacrylate to be used 80 
for constituents (I) and (II) may be replaced 
by other monomers copolymerizablc therewith 
withotit changing the ratios of the mcmomers. 
In order not to reduce the merits of the com- 
position of this invention, the amount cf such 85 
other monomer is less than 20% based on tiie 
constituent (I) or (II). As such third monomer 
there may be exemplified imsatiu-ated nitriles 
(such as acrylonitrile and mcthacrylc«iitrile), 
vinyl esters (such as vinyl acetate and vinyl 90 
prc^ionate), and monomers containing in the 
molecule two or more double bcHids (such as 
monoethylene glycol dimcthacrylate, diethylcne 
glycol dimcthacrylate, and polyethylene glycol 
dimcthacr>'laic). These monomers may be \ised 95 
singly or in admixtures of two or more of 
them. 

Better results are obtained with use of the 
two-staged polymerizarion product or poly- 
meric mixture (B) having a degree of poly- 100 
merization exceeding a certain level, when it 
is incorporated into a vinyl chloride resin. 
Although a preferred degree of polymerization 
of the component (B) varies, in general, de- 
pending on the comfxxsition and the degree of 105 
polymerization of the vinyl chloride resin, it 
is advantageous to use the component (B) 
having a spcdfic viscosity, measured at 30^C. 
on a benzene solution of the polymer concen- 
tration of 0.4g/100cc, of at least 0.1, prefer- 110 
ably at least 0.5. 

It is well known to knead polymethyl meth- 
acrylate with a vinyl chloride resin. However, 
since the softening temperature of polymethyl 
methacrylate is too high, suffident dispersion 115 
of polymethyl methacrylate cannot be 
attained under ordinary processing condi- 
tions for vinyl chloride resins and great por- 
tions remain ungelled. If the diq>ersion of 
pol>Tnethyl methacrylate is effected imder 120 
severe processing conditions to accomplish the 
gelation, the resulting vinyl chloride resin is 
not applicable to practical use because of 
thermal degradation. When polymethyl meth- 
acrylate, whose thermal fluidity is increased 125 
by the reduction of the degree of 
polymerization, is kneaded with a 
vinyl chloride resin, even although there 
remains no ungcUed portion> the improved 
workability of the vinyl chloride resin is not 130 
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attained, and therefore, gelation-accelerating 
propert>s surface states and secondary process- 
ability of the product arc not improved. 
It is also known to knead a random co- 

5 poly-mer of methyl methacrylate and an acrylic 
acid ester with a vinyl chloride resin. The 
purpose of such a method resides in attaining 
complete gelation in tte composition by em- 
polying a copol>-mer having a softening tem- 

10 peraturc lower than that of pol>TTiethyl meth- 
acrylate. If the amount of the acrylic add co- 
pwlymerized is small, ungelled portions remain 
in the kneaded product with the vinyl chloride 
resin. On the other hand, if the amount of 

15 the acr>iic acid is large, the transparency of 
I he vinyl chloride resin is reduced. Thus it 
is impossible to solve both problems coind- 
dentally. 

When only the constimcnt (I) of the polymer 

20 (B) in the composition of this application is 
used and kneaded with a vinyl chloride resin, 
the resulting composition is defective with 
respect to occurrence of ungelled portions. 
However, when the two- staged polymerization 

25 product or polymeric mixture formed in the 
Intcx state (B) comprising the constituent C^I) 
as well as the constituent (1) is kneaded with 
a vinyl chloride resin, the above defect is 
overcome and there is obtained a composition 

30 characterized by a very short time for gelation 
without occurrence of any ungelled portion 
and having a good transparency. Funher, in 
the composition there are retained excellent 
physical and chemical properties inh'^reni to 

35 vinyl chloride resins. Still funher, addition of 
the poIvTHcr (B) gives a smooth and lustrous 
surface to the product, and the product ex- 
hibits various merits at the secondary- process- 
ing. For instance, it can be easily drawn deep 

4*^ at the time of vacuum molding. When only 
the constituent (II) is incorporated into a 
vinyl chloride resin, occurrence of ungelled 
portions can be prevented but the resulting 
composition is semi-transparent or opaque. 

45 I'urthcr, the composition is inferior in the 
gelation-accelerating effect. When the com- 
ponct (B) is incorporated in an amount ex- 
ceeding 100 parts by wdght of the polymeri- 
zation product, the resulting composition is 

50 inferior in flame resistance and chemical 
resistance. At the comjxjnent (B) content of 
less than 0.1 part, substantial improvement of 
workability is not attained. 

The use of a two-staged polymerization 

55 product or polymeric mixture (B) in which the 
amoimt of the constituent (II) is larger than 
the amount of the constituent (I) is not pre- 
ferred, because the resulting vinyl chloride 
resin composition is inferior in transparency. 

60 For obtaining a vinyl chloride resin com- 
fxjsition which is free of ungelled portions 
and is also suitably accelerated for gelation 
to a suitable degree, it is necessary for the 
constituent (II) to have a good compatibility 

65 with the vinyl chloride resin (A) and the 



constituent (I) of the polymer (B) and have a 
considerably lower softening temperature than 
those of both (A) and constituent (I)- 
keeping a lower softening temperature in the 
constituent (II) it is essential that the amounts 70 
of the monomers are maintained, for if the 
amount of the methyl methacrylate should 
become larger than the amount of the other 
acrylic ester, there is formed a random co- 
polymer similar to the product obtained by 75 
the above-mentioned comparative method, and 
the resulting composition comprises ungelled 
portions. 

The incorp>orati(m of the two-staged poly- 
merization product or polymeric mixture (B) 80 
into the vinyl chloride resin (A) may be accom- 
plished by customary methods, and the way of 
the incorporation is not critical. 

In the emulsion polymerization to obtain 
constituents (I) and (II) of the two-staged 85 
polymerization product or polymeric mixture 
(B), any known emulsifiers can be used, and 
water-soluble, oil-soluble and redox type poly- 
merization initiators can be used. The degree 
of pol>'merization can be optionally adjusted 90 
by choosing a suitable combination of the poly- 
merization temperamre and chain transfer 
agent according to a custoinary technique. 

The resulting vinyl chloride resin composi- 
tion can be used for molding with or without 95 
stabilisers, lubricants, impact resistance enforc-. 
ing agent, plasticizcrs, coloring agents, fillers, 
blowing agents and other additives. 

The following is a description by way of 
example only of methods of cairying the inven- lOG 
tion into effect. 

Example 1. 
Into a reactor equipped with a stirrer, there 
is put a solution consisting of sodiimi dodecyl- 
benzenesulfonate (2 parts), ammom'imi per- 105 
sulfate (0.1 part), and water (200 parts). The 
rcaaor and contents are deoxygenated and 
the solution is stirred at 60*^C. Methyl meth- 
acrylate (80 parts) is added thereto over 4 
hours. After addition of the monomer, the 110 
resultant mixture is stirred with heating for an 
hour, whereby the polymerization is completed 
substantially. A mixture of ethyl acrylate (13 
parts) and methyl methacr>'late (7 parts) is 
added thereto over a period of an hour, and 115 
the mixture is kept at 60^C for 1.5 hours and 
then cooled. A 99.5% conversicm was obtained. 
The latex is salted out with sodium chloride, 
filtered, washed with water, and dried to give 
the polymer (1) (98 parts). The spedfic vis- 120 
cosity of the polymer sample (1) is 1.60,^ 
measured in benzene solution (0.4g/100 ml) 
at 30°C. 

Similar procedures are effected to give poly- 
mers (2) to (4) as comparative examples. The 125 
polymer (2) is prepared by polymerizing only 
methyl methacrylate corresponding to the 
monomer (I). The polymer (3) is prepared by 
polymerizing a mixture of ethyl acrylate (13 
pans) and methyl methacrylate (7 parts) 130 
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ester resin and a vinyl chloride resin a bluish 
turbidness is frequently caused to appear. The 
degree of such turbidness can be determined 
by the T400 value. The measured value of 

5 T600 indicates an inclinadon similar to the 
value of the percent transmission of total rays, 
and from this value the transparenc>' can be 
evaluated. With respect lo either T400 or 
T600, a greater value means a bencr trans- 

10 parcncy. (The above-mentioned blending, test 
piece-preparing, measuring and evaluating 
methods will apply to samples given in sub- 
sequent Examples. 

Accordingly, it is evident from the above 

15 results that the pohiner sample (1) of this 
invention is better in workability and trans- 
parency that the control polymer samples (1) 
and (2). Still, the pol>nmcr sample (1) of this 
invention is excellent in all aspects of work- 

20 ability including in particular the problem 
of non-gelatinized substances, and shows good 
results with rcspea to transparency in com- 
parison with the control pK)lymer sample (3) 
of the random copK>l>Tner having the same 

25 composition of monomers as that of the pre- 
sent invention. In comparison with the com- 
position which is free of pohTner materials, 
the present polymer sample (1) has good 
workabilin-. Thus, the composition of poly- 

30 vinyl chloride containing the polymer sample 
(1) of this invention shows a short period for 
gclaiinizaiion and favorable workability with- 
out the presence of non-gelatinized substances. 
The present composition is excellent in trans- 

35 parcncy, showing low cloud value and little 
turbidity in T400. 

Example 2. 
The following samples, prepared by mixing 
vinyl chloride resin with the polymer (B), 
40 are subjected to the same tests as in Example 
1, in order to examine what differences are 
produced by the methods for preparing poly- 
mers (B). Sample 1 (from Example 1) is 
considered to have a partially graft or block 
"^5 stnicture. The polymer sample (J) is obtained 



when a latex (2) and a latex (3) (each average 
granular diameter: almost lOOOA) are blended 
in a ratio of 8:2 in order to make the same 
composition as the j>olymer sample (1), and 
the resultant blend is coprecipitated with 50 
sodium chloride, washed with water and dried 
to give a test sample. Control sample (K) is pre- 
pared by coagulating each of latex samples (2) 
and (3), drying to make a granular powder, and 
blending the two powders in a ratio of 8 : 2 in 55 
order to make the same composition as the 
polyiner sample (1). 

Control sample (L) is prepared by using the 
same total montMncrs as those of the p>olymcr 
sample (1) and polymerizing (I) and (II) in 60 
the contrary order. Accordingly, a mixture of 
ethyl acrylate (13 parts) and methyl meth- 
acrylate (7 parts) (corrcsp<Hiding to the poly- 
mer (II)) is added over an hour to the poly- 
merization reaction described in Example 1> 65 
and the resultant mixture is stirred with heat- 
ing for 1 hotu" to complete the polymerization 
substantially. Methyl methacrylate (80 parts) 
(corresponding to the pol>Tiier (1)) is added 
thereto in 4 hours, and the resultant mixture 70 
is kept at 60^C for 1.5 hours, salted out to 
coagulate and dried to give the control sample 
(L). 

The above 4 samples are arranged to have 
almost the same granular distribution as that 75 
of the polyvinyl chloride used, in view of the 
influoice of granular size with regard to the 
remaining non-gelatinized substance. 

Results are shown in Table 2. 

Note 1) Cloud value cannnot be measured 80 
owing to a big amount of non-gelatinized 
substance on the transparent plate. 

It is evident from the above results that 
the composition of the present invention can 
produce a product free of non-gelatinized sub- 85 
stance, having been gelatinized in a short time^ 
and having a good degree of gelatim'zation, 
according to the method for preparing the 
p>olymer (B). The most favoiu*ablc is the 
F>olymer sample (1), and next is the j>olymer 90 
sample (J). 
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shows 200% elongation and the composition 
free of the polymer sample (1) shows 65% 
elongation. 

3) The polymer sample (1) (2 parts) is added 
5 to a mixture of polyvinyl chloride (average 

polymerization degree: 660) (87 parts), im- 
pact resistance increasing agent (copolymer 
resin of methyl methacrylatc - butadiene - 
st>Tene: Kane Ace B — 12 prepared by Kane- 

10 fuchi Chemical Industry, Ltd.) (13 parts), tin 
octyl mercapride stabibzer (1.5 parts), soybean 
oil epoxide (1.5 parts), butyl stearatc (1.0 
part) and aliphatic acid polyglycol ester (0.5 
parts), and the resultant mixture is subjected 

15 to blow molding. The composition containing 
the polviner sample (1) (2 parts) produces 
bright blow bottles having imifomi appearance 
5 hours after the start of blow molding and 
being free of non-gelatinized substance. The 

20 composition containing no polymer sample (1) 
produces bottles without brighmess on the 
surface 1 hour after the start of blow molding. 
This fact shows that the composition of this 
invention containing the polymer sample (1) 

25 can produce the bottles for a long time 
uniformly. 

4) The polymer sample (1) (5 parts) is 
added to a mixture of vinyl chloride copolymer 
resin (average polymerizaticMi degree: 800) 

30 (100 parts) containing 8% vinyl acetate, tin 
mcrcaptide stabilizer (3 parts) and butyl 
stearatc (1 part), and the resultant mixture is 
subjected to the Brabender plastograph tester 
to determine the workability, wherein 0.1 

35 minute is required for gelatinization. The 
blend is free of non-gelatimzed substance and 
is well-gelatinized. The composition contain- 
ing no f>oI>Tner sample (1) takes 1 minute for 
gclatinization, and the blend is ill-gelatinized. 

40 5) The polymer sample (1) (3 parts) is 
added to a mixnire of polyvinyl chloride later 
chlorinated (average polymerization degree: 
800) (100 parts) containing 66% of chlorine, 
tin stabilizer (3 pans) and metal soap (3 parts), 

45 and the resultant mixmre is subjected to an 
extruder of 65 mm to extrude hollow pipes, 
whereby there can be obtained pipes having 
favorable appearance on the surface and bang 
well -gelatinized. The composition without 

~'0 pol>TTicr sample (1) affords pipes having a 
dull surface and having many rough parts. It 
is evident that the composition of this inven- 
tion containing pol>'vinyl chloride later chlori- 
nated can be easily gelatinized. 

"^5 Example 6. 

A reactor equipped with a stirrer is charged 
with an aqueous solution of 2 parts of sodium 



dodecylbenzcnesulfonate and 0.1 part of am- 
monium persulfate, and water is added thereto 
until the total amount of water is 200 parts. 60 
Oxygen contained in the inside amioqpherc 
of the reactor and in the charge is removed, 
and the temperature of the solution is elevated 
to 60^C. under agitation, and a monomeric 
mixture consisting 75 parts of methyl meth- 65 
acrylatc and 10 parts of n-butyl methacrylate 
(corresponding to constituent (I) of the poly- 
mer (B)) is added thereto over a period of 4 
hours and 15 minutes. After cOTipIction of 
the addition of the monomeric mixture, the 70 
heating tuider agitation is continued for 1 hour 
to complete substantially the polymerization. 
Then, a monomeric mixture consisting of 5 
parts of methyl methacrylatc and 10 parts of 
ethyl acrylate (corresponding to constituent 75 
(II) of the polymer (B)) is added to the 
reaction mixture over a period of 45 minutes, 
and after completion of the addition of the 
monomeric mixture, the reacricm mix- 
ture is maintained at 60^C. for 1 hour 80 
and 30 minutes, and then it is cooled. 
TTie conversion to polymer is 99.3%. The 
resulting latex is salted out with sodiimi 
chloride to coagulate it, filtered, washed with 
water and dried to obtain 98 parts of a poly- 85 
mer sample (20) corresponding to the two- 
staged polymerization product B. The polymer 
sample (20) has a spedfic viscosity of 1.65 
measured at 30^C. in a benzene solution of 
a polymer concentration of 0.4g/100 cc. 90 

Comparative polymer sa|njp/les (21) to (23) 
are obtained by conducting similar polymeri- 
zation procedures. In polymer sample (21) 
only 88.24 j>arts of methyl methacrylate and 
11.76 parts of n-butyl methacrylate corrc- 95 
sponding to constituent (I) of polymer sample? 
(20) are copolymerized. In {X)Iymer sample 
(22), only 33.33 parts of methyl methacrylate 
and 66.67 parts of ethyl acrylate correspond- 
ing to constituent (II) of polymer sample (20) 100 
are copolymerized. In polymer sample (23), 
all the monomers constituting polymer sample 
(20) arc collectively subject^ to the random 
pol>7nerization according to an ordinary poly- 
merization method. 105 

Each polymer sample in an amount of 5 
parts is blended with 100 parts of a p>o!)rvinyI 
chloride (having an average degree of poly- 
merization of 660) 1.5 parts of an octyl tin 
mercaptide stabilizer, 1.5 parts of soybean oil 110 
epoxide, 1 part of butyl stearate and 0.5 part 
of a polyglycci ester of a fatty acid, and the 
resulting cc^npositicm is subjected to the 
following tests. Results are shown in Table 5, 
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Sample (K): Lariccs of sample polymers 
(21) and (22) (each having an average particle 
size of about 1000 A) are blended at a ratio 
of 85 : 15 so as to attain the same composition 

5 ratio as in the polymer sample (20), and the 
resulting latex mixture is coprccipitated with 
sodium chlorides washed with water and dried 
(polymeric mixture blended in the latex state). 
Comparative sample (L): Latices of sample 

10 polymers (21) and (22) are separately co- 
agulatedj washed with water and dried to , 
obtain fine powders. Then, the powders are 
blended at a ratio of 85 : 15 so as to attain 
the same composition ratio as in the sample 

15 polymer (20) (powdery blend). 

Comparative sample (M): A sample is 
prepared by em,plo>ing the same moncwner 
composition as in the sample (20) but revers- 



ing the order of the emulsioa polymerization 
of moHOTicric mixtures (I) and (II). More 2< 
specifically, monomers constituting the com- 
ponent (II) of the sample (20) are at first sub- 
jected to the emulsion polymerizariaa and then 
in the presence of the renting polymer latex 
monomers con-sriniHnp^ thp^ rr»nnnn**n* /T^ or*» 

_ _ --- - -—- O ^'-^•-■w***. y^Aj «MW 

pol>Tncri2ed. The resulting polymer is coagu- 
lated, washed with water and dried to obtsiin 
a sample (contrary two-staged poIymeri2ati<m 
product.) 

In view of influences of the particle size on 3( 
occiurencc of imgelled portions, in each of 
four samples (J) to (M), the particle size 
distribution is so adjusted that it is almost the 
same as the size distribution of the polyvinyl 
chloride used, 35 

Results are shown collectively in Table 6. 
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Comparative samples (36) and (37) arc m- 
fcrior with respect to the gelation-accelerating 
effect because of a major content of methyl 
methacrylate (a') in the constituent (II), and 

5 therefore, in these samples there are observed 
ungellcd portions. The comparative sample 
(38) is inferior in respect to the transparency 
owing to a minor content of methyl m.eth- 
acrylate (a) in the constituent (I). In the com- 

10 parative san;ple (39), the degree of gelation 
is poor because of the absence of methyl 
methacrylate (a') in the constituent (II), and 
also the transparency is inferior. On the other 
hand, polymer samples of this invention do 

15 not bring about such disadvantages. More 
specifically, as is seen from data of samples 
(30) to (31), good workability and high trans- 
parency can be maintained even if the kind 
of the' acrylic add ester or methacrylic aod 

20 ester exclusive of methyl acrylate is varied. 
Further, even in the case of polymer samples 
(32) and (33) formed by employing other oo- 
polymerizable monwners, the resulting coni- 
positions possess apparently characterisnc 

25 features and advantages intended in this 
invention. 

Example 10. 
The pol>Tncr sample (20) is prepared in the 
same manner as in Example 6, and the follow- 
30 ing workability- tests are conducted. As a oom- 
parative sample, compositions free of the 
pol\-mer sample (20) are also tested. 

a) 10 parts of the polymer sample (20) is 
incorporated into a mixture consisting of 100 

35 parts of a polyvinyl chloride (having an 
average degree of polymerization of 1040), 3 
parts of a tin mercaptide stabihzer and 1 part 
of butyl stcaratc, and the mixture is kneaded at 
140^C. by means of a roll. The mixture is 

40 readily wound around the kneading roll, and 
there is obtained a transparent sheet. The re- 
sulting sheet is not broken or cracked under 
bending. The comparative composition free of 
the polymer sample (20) requires a considerable 

45 time for winding around the kneading roll at 
a processing temperature of 140^C. The sheet 
obtained by conducting the kneading at 140^C 
is always broken under bending because of an 
insufficient degree of gelation. In order to 

30 obtain a sheet having a sufficient strength from 
the comparative composition, it is necessary to 
conduct the roll kneading at 155*^C. 

Also when a polyvinyl chloride (having an 
average degree of polymerization of 2500) is 

55 used, there is a difference of kneading tem- 
perature of about 15^C. for obtaining a sheet 
having a sufficient strength between the com- 
position containing the polymer sample (20) 
and the comparative composition free of the 

60 polymer sample (20). Thus, in the composition 
containing the polymer sample (20), the pro- 
cessing temperature can be lowered* 

b) 10 parts of the polymer sample (20) is 
incorporated into a mixture having the same 

65 composition as in a) except •^hat a polyvinyl 



chloride (having an average d^ree of poly- 
merization of 760) is used, and the resulting 
mixture is kneaded at 155°C for 5 minutes 
by means of a roll to obtain a sheet of 0.5 mm 
thickness. The sheet is heated to 160°C. and 70 
subjected to vacuum molding. In this molding, 
deep dravring can be attained. In the com- 
parative composition free of the polymer 
sample (20), occurrence of breakages is extreme 
in the vacuum molding, and therefore, accom- 75 
plishment of the molding is impossible. These 
sheet are pressed at 165°C and dumbbell test 
pieces of JIS 2 are prepared therefrom by 
cutting. With respect to these test pieces, the 
elongation at breakage is determined at 140^C 80 
at a pulling rate of 100 mm/nwn. The com- 
position containing the polymer sample (20) 
shows a 200% elongation, whereas the com- 
parative cxmiposition free of the polymer 
sample (20) shows only a 65 7o elongation. 85 

c) 2 parts of the polymer sample (20) is 
incorporated in a mixture consisting of 87 
parts of a polyvinyl chloride (having an average 
degree of pol>Tnerization of 660), 13 parts of 

an impact resistance enforcing agent (methyl 90 
methacrylate - butadiene - styrenc copolymer 
resin: Kane Ace B — 12 manufactured by 
Kanegafuchi Chemical Industry), 1.5 parts of 
an oct>'l tin mercaptide stabilizer, 1.5 parts 
of soybean oil epoxide, 1 part of butyl stcarate 95 
and 0.5 part of a fatty acid polyglycol ester, 
and the resulting ccmposition is subjected to 
the blow molding test. In the composing 
containing the polymer sample ,(20), even after 
the blow molding operation been continued 100 
for 5 hours, there is not observed any change 
in appearance in blow-molded bottles which 
are free of ungelled portions and have a 
lustrous surface. In contrast, in the composi- 
ticHi free of the polymer sample (20), in about 105 
1 hour from the initiation of the blow molding 
battles come to have no luster or brighmess 
on the surface. This fact means that the resin 
compodtioQ of this invention containing the 
polymer sample (20) makes it possible to 110 
conduct the blow molding stably for a long 
period of time. 

d) 5 parts of the polymer sample (20) is 
incorporated into a mixture consisting of 100 
parts of a vinyl chloride-vinyl acetate copoly- 115 
mer resin of a vinyl acetate content of 8% 
(having an average degree of polymerization 

of 800), 3 parts of a tin mercaptide stabiUzer 
and 1 part of butyl stearatc, and when the 
resulting composition is subjected to the Bra- 120 
bender plastograph test, it is found that the 
time for gelation is 0.1 minute. The jwxxiuct 
obtained by kneading the composition is well 
gelled and free of ungelled portions. In the 
comparative compositicwi free of the polymer 125 
sample (20), the time for gelation is as long 
as 1.0 minute, and in the kneaded product 
the degree of gelation is insufficient. 

e) 3 parts of the polymer sample 20 is incor- 
porated into a mixmre consisting of 100 130 
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parts of a post-chlorinatcd polyvinyl chloride 
of a chlorine content of 66% (having an aver- 
age dgerec of polymerization of 800), 3 parts 
of a lead stabilizer and 3 parts of a metal 

5 soap, and the composition is molded into 
hollow pipes by employing an extruder of a 
diameter 65mm. Thus, there can be obtained 
pipes having a good surface condition and a 
sufficient degree of gelation. From the cran- 

10 parativc composition free of the polymer 
sample 20, there are obtained pipes having no 
brighmcss on the surface with opaque porrioiis 
and a great number of convexities and con- 
cavities. Thus it is evident that in the com- 

15 position of this invention, even if a post- 
clilorinated polyvinyl chloride is used as the 
polyvinyl chloride component, an excellent gel 
effect is attained and a sufficient degree of 
gelation is obtained. 

20 WHAT WE CLAIM IS : — 

1. Vinyl chloride resin composition com- 
prising 

A. 100 pans by weight of a vinyl chloride 
resin, which comprises polyvinyl chloride, a 

25 copolymer having at least 807o vinyl chloride 
with a monomer copolymerizable therewith, 
or a post-chlorinated polyvinyl chloride or a 
combinauon thereof; 

B. 0.1 to 100 parts by weight of a two stage 
30 polymerization product obtained by polymeri- 
zing (I) 50 to 99 parts by weight of methyl 
methacrylate or a first mOTomeric nlixture 
comprising a major proportion of methyl meth- 
acrylate, and a minor proportion of acrylic 

35 acid ester and/or methacry^lic acid c^ter, ex- 
cluding methyl methacrylate, and then poly- 
merizing in the presence of the resulting 
polymer latex, (55) 50 to 1 pans by weight 
of a second monomeric mixture comprising 

40 a major proponion of acryUc add ester and/ 
or methacrylic acid ester, excluding methyl 
methacrylate, and a minor propordcMi of 
methyl methacrylate, wherein said first and 
second monomeric mixtures comprise other 

45 monomers of up to 20 weight percent of each 
such total monomer mixture. 

2. Composition of claim 1, wherein said 
acrylic acid esters and methacrylic acid esters 
arc selected from methyl acrylate, ethyl 

50 acrylate, n-butyl acrylate, isobutyl acrylate, 2- 
ethylhexyl acrylate, chloroethyl acrylate, ethyl 
methacrylate, n-butyl methacrylate, isobutyl 
methacrylate, 2-cthylhexyl methacrylate, and 
chloroethyl methacrylate, and mixtures thereof. 

55 3. Composition of claim 1, wherein said 
acrylic acid esters aad methacrylic add esters 
are seleaed from methyl acrylate, ethyl 
acrylate, n-butyl acrylate, ethyl methacrylate, 
n-butyl methacrylate and mixtures thereof. 

60 4. Composition of claim 1 wherein said other 
monomers are selected from unsamrated 
nitriles, vinyl esters, and mcMicwners contain- 
ing in the molecule two or more double bonds, 
and mixtures thereof. 

65 5. Compositions of claim 1, wherein said 



other monomers are selected from acrylonitrile, 
mcthacrylonitrile, vinyl acetate, vinyl pro- 
pionate, monoethylene glycol dimethacrylate, 
dielhylene glycol dimethacrylate, fx>lyethylene 
glycol dimethacrj'late, and mixtures thereof. 

6. Compositioii of claim 1 wherdn the 
spedfic viscosity (measured at 30^C in benzene 
solution at a polymer concentration of 0.4 gm/ 
lOOcc) of said two stage polymerization pro- 
duct is at least 0.1. 

7. Composition of claim 6, wherein said 
specific viscosity is at least 0.5. 

8. Composition of claim 1, wherdn said 
polymerization product is kneaded with said 
vinyl chloride resin. 

9. Composition of claim 1, wherein said 
polymerization of component (B), is emulsion 
polymerization carried out in the presence of 
an emulsifier and an initiator. 

10. Vinyl chloride resin composition com- 
prising 

A. 100 parts of a vinyl chloride resin, which 
comprises polyvinyl chloride, a copolymer 
having at least 80% vinyl chloride with a 
monomer copolymerizable dierewith, or a post- 
chlorinated polyvinyl chloride, or a combina- 
tion thereof, 

B. 0.1 to 100 parts polymeric mixmre 
obtained by mixing in latex state, (I) 50 to 99 
pans by weight of a homopolymer of methyl 
methacrylate or a copolymer formed by poly- 
merizing a monomeric mixture comprising a 
major proportion of methyl methacrylate, and 
a minor proportion of acrylic add ester and/ 
or methacrylic add ester, excluding methyl 
methacrylate; and (II) 50 to 1 parts by wdght 
of a copolymer obtained by polymerizing a 
monomeric mixture comprising a nunor pro^ 
portion of methyl methacrylate and a major 
proportion of acrylic acid ester and/or meth- 
acrylic add ester, excluding methyl meth- 
acrylate, and then coagulating the resulting 
mixture wherdn said monomeric mixtures 
forming both copolymers comprise other 
monomers of up to 20 wdght percent of each 1 
such total monomer mixture. 

11. Composition of claim 10, wherein said 
acrylic add esters and methacrylic add esters 
are selected from methyl acrylate, ethyl 
acrylate, n-butyl acrylate, isobutyl acrylate, 2- 
ethylhexyl acrylate, chloroethyl acrylate, ethyl 
methacrylate, n-butyl methacrylate, isobutyl 
methacrylate, 2-ethylhexyl methacrylate and 
chloroethyl methacrylate, and mixtures thereof. 

12. Composition of claim 10, wherein said 
acryb'c add esters and methacrylic add esters 
are selected from methyl acrylate, ethyl 
acrylate, n-butyl acrylate, ethyl methacrylate, 
n-butyl methacrylate and mixtures thereof. 

13. Composition of claim 10, wherein said 
other monOTiers are selected from tmsaturated 
nitriles, vinyl esters, and monomers containing 
in the molecule two or more double b(mds, and 
mixtures therecrf. 

14. Composititxi of claim 10, wherein said 
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other monomers arc scleacd from acryloaitnle, 
mcthacrylonitriles, vinyl acetate, vinyl pro- 
pionate, monocthylene glycol dimcthacrylatc, 
diethylene glycol di-mcthacrylatc, polycthylcoe 
glycol dimethylacrylaic and mixtures thereof. 

15. Composition of claim 10, wherem the 
specific viscosity mcausred at 30^C in baazme 
solution at a polymer concentration of 0-4 
gm/lOOcc) of said polymeric mixture is at 

least 0.1. .^^A 

16. Composition of claim 15, whcrcm said 
specific viscosity is at least 0.5. 



17. Composition of claim 10, wherein said 
polymerization of component (B) is emulsion 
polymerization carried out in the presence of 
an emulsifier and an inidatxv. 

18. A composition as claimed in claim 1 
or claim 10 substantially as described in any 
one of the specific examples hereinbefore set 
forth. 

For the Applicants : 
F. J. CLEVELAND & COMPANY, 
40 — 43, Chancery Lane;, 
London, W,02. 
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